2168888 DI SPOSABLE GARMENT This disclosure relates to a di sposabl e garnent,
such as a di aper, ‘having absorbent material positioned to increase
absorbent capacity and facilitate folding of the diaper. Mre particularly,
t he disclosure 5 relates to the positioning of additional absorbent
material Y1 n the front section of the diaper. f)sposable di apers typically
have a sﬁb'ét antial ly rectangul ar absor bent ‘pad and si de port? néragg are
fol ded toward each other; that is, toward the 10 | ongitudina i ne
of the diaper and agalnst the pad. However, the fold portions are usually
positioned such that the opposing edges of the fold portions do not reach
each other, but are spaced apart. Were the fold portlons include 15 pad
material, a space between the fol ded_edges haV| g Lhi ckness approxi mately
equal to the thickness of the pad naBéﬁEQﬁ, E; GARME portions is forned
between the fold portions. In those types of dlapers in which the pad is
shaped or contoured to ower t don t | ow space
for the wearer's |egs, t‘ﬁ'@‘@\/éo’ﬁ%&%%{:ﬁer%e? Sp e éeﬁ q‘?ﬁee %fa'f
edges of the fol dsuoh iasna idiapersehaniog ahsodbent |nateitial mosntidfmed

| ongi tudinal side Qo st
the central portion. o?‘lthe %ea eﬁrﬂ‘doﬁdgjrposes a%qnjpac‘il"&{gl ng, the ont and

rear sections of ®©fe eaﬁelrapérfe f MoFed Raftol SHgehe rithey %F‘é’e&ﬁ‘l-"iﬁ her
al ong a transversgdliateslivg dineg ﬁdﬁtciloamfg i Chcfdptﬂior?a"lﬂ dseris@et i ons.
The void spaces 30 Qet a@g thgw qglnal fold ort|o£ in the front
sectlon and in t h&@&%E%} eqhdon,; YRt hed to forma

| e Iarger voi d spac@nspdﬂabﬂhﬂdQﬁﬁeﬁsk£Ypﬁcﬁkiyvﬁavﬂlatsub$tamtial&y
it is reta'”?%c@ %@%i%Qedﬂéﬁyﬂédesﬂﬁdﬂéﬁk side portions that
are folded toward each other; that is, toward the
10 1longitudinal center-line of the diaper and against
- the pad. However,'tbe fold poftions are usually
‘positioned such that the opposing edges of the
fold portions do not reach each other, but are
' spaced apart. Where the fold portions include
15 'pad material, a space between the folded edges
having a thickness approximately equal to the thickness
“of the pad material in the fold portions is formed
between the fold portions. In those types of diapers
in which the pad is shaped or contoured to form
(N 20 a narrower central portion to allow space for the
' wearer's legs, the volume of the void space between
the opposite edges of the fold portions increases
substantially. In addition to the longitudinal
side portions being folded toward each other and
25 ‘against the central portion of the diaper, for
: 'purposes of packaging, the front and rear sections
of the diéper'are folded into engagement with each
other along a transverse line dividing the diaper
into front and rear sections. The void spaces
30 between the longitudinal fold portions in the front
" 'section and in the rear section of the diaper are
tﬁus combined to form a single larger void space
in the fully folded diaper which, to the extent

that it is retained after the diaper is onlaced



-2- in‘a package, is wasted space. .To the extent that the fol ded di aper is
conpressed to elimnate the void space, the diaper is distortedito decrease
absorbent capacity , to detract fromthe appearance 5 of the diaper and
creat e packagi ng probl enms when using automatic hi gh-speed packagi ng

equi prent. A related folding probleminvol vesathe fol ding of the side
portions, including the absorbent material they contain, consistent’ along
a | ongitudinal 10 ufmédpéd:m@getolsroasdedaspabéor Mre dhle @ixapat Wwhat ful ly

f ol ded Siml to f £ is f

together. uni form FOt cFAEPET hAPHF a8 COPHBSBERR 555 CaiRaness e o
appear ance of the voipespace, nthendiapepatkadisgorSedpitobidecseakeot her
probl em which is C%@Q{beﬂtdé589§§@{rﬁe b%@t?a?% tffesgp%@ fa® a r}erneesed

fluid absorbent capaci areas o aper it is
particularly |n%or@énth@odﬁéﬂefaanérgéeaﬁﬁuﬁﬁcbegléﬂ P55y @&ﬁa0|ty i s
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y_in s.a ecau enc e to t
“this area of ‘the d$aﬁ%faﬁﬁ@n9?nalﬂﬁb9r95 Spa%P SVSF ipgeﬁu&&n gThereonavg
been 25 a wi de vasfetheobideggestidnsel ihcdndihgr thiec absoirbg nth eatiesdradent
capaci ty of the diger LBnBElR! AboRRYstRAEEI"IGn"S doniy b:ea{ﬁmpam ty of

the diaper in the ese i s the
ar r angenment |Il%$tf@l@dlineu to P&PBhﬂeBG “91§96m1995thT |iaper sthe

- discloses a main paghMvESLaas. auxElindnurpest ifeldeneRE e rmsrme Mai n
“pad at apprOX|nateI% e trans erse cg &grllne of the %%Per The
o g P -y

auxiliary pad port?eh Re9* §e? tg8 £q 9L 3PERe YO8 e E Gi aper
when the 35 baby fslding oEetpenglppertsaﬂeopomheomsapmhaGBQSJﬁhe wor n by

a baby boy to ther&ﬁyeQ?éHcLth'Eﬁéeaisger and m1n1mlzes packaq1ng
15 problems.-' . _ .
_ o Another problem wh1ch is common to dlsposable
.dlapers is the need for 1ncreased flu1d absorbent
capac1ty. One of the areas of the dlaper at which
it is partlcularly 1mportant to have a larqe amount
20 of absorbent capacity is in the front port1on of
the d1aper because this is the area normally directly
wetted by 1nfants and because of the tendency of
~urine to flow to this area of the dlaper when the
. baby is crawllng or sleepxng. There have been
25 a w1de variety of sugqested solutlons for 1ncrea51ng '(.)
_tbeﬁabsorbent capacity of the dlaper rn_general
and inoreasing.the absorbent.capacity_of theldiaper
in the frontal region in'particular; 'TypiCai of
_ _these is the arrangement lllustrated'ln U S. Patent
30 3,926ﬁ189. This patent d1scloses a ma1n pad hav1ng
an auxiliary portion extendlng from the main pad
at approximately the'transverse centerline of the
diaper. The auxiliary pad portion may be folded
_ forward to the front area,of the dfaper when the
35 baby is in a sleeping position or the diaper .is
to be worn by a baby boy to thereby_qain_theiincreased

front absorbent capacitv.



front absqrbent capacity. It has ‘been disclosed in G B. 2,127, 674A, that
a particularly:desirable diaper can be fornmed by placing one or two
auxiliary pad(s) into the front of the diaper such that the di aper may be 5
formed with increased absorbency but neverthgless be still folded in about
the same I hi ckness for packagi ng. However, “tfefe remains a need for a

di aper wi th i ncreased a n | N t . ROLt on.t i articularly
conveni ent and Iom/costf?gﬁ%s g%ﬁ%e?%?§%%§gﬁaﬁﬁféékﬁr5’E2§B§§£3127,674A,
i ncor porat ed by réhateacpantichharliysdesivsbleddippert han beeformedor two

auxiliary pads tGoyBiEa@fing’ &e Obr Nidh Q@ﬁﬂi?ﬁP?yPéﬁ(E?eih%B”Eth the
diaper.- It is disglosed the ela 15 ‘that the auxiTrary pad(s) 1s generally
a separate piece(55°R% 9bs £5e %aPﬂﬁtnghpFQEEdtbﬁtélaﬁeﬁnyéylPﬁng | ayer of
absorbent to 3 ncteemedthithbincbeasydi absbebénept bateaevlirkhelbkl

| 1 owi fol di d a cking, of the diaper,,Lt is also discldsed
go ?ﬁ%pgin?thg?gt_e.%ﬁ§¥¥i§§§§%§d§nngggﬁﬁ Fﬁ?nﬁﬂgﬁstahckﬁFgﬁr Pfunit. It
has now been fourke¢kaging novEdOwever patberel nehgipscheneed ﬂﬁthad of
f ' di ' [ ' a | ogsi ' gast in
bref ef fed ambod rat et CeFEh, {RctEALen apRBrublcl IR Bhe Prbfe Bhekish,
the front half ofthak if PRFtigulaslyieonvenjenticandolay epssbtorbent in
t he hi gh- absa@®ersymmeeei i1y heaseraeEuf&9nt panel between the diaper's

hi gher absor bency ¢ han GHes vEhEE (LRRT - nPPERSEafed BRcFefREeRgEK or front
of the diaper. Fihertein, idiselosdesnafdiapet hbhathasbésgbneabgoehency area is
syitable for use gitin Al B5kd CedPhake ThAPSEe 05! APERYSHaBELLRLTRNCE.
| in the front of the diaper. It is disclosed therein
15 ‘that the auxiliary pad(s) is generally a separate .
' piece(s) of absorbent that is placed onto an underlying
_ layer of absorbent to!increase the abéorbency in
the front area while still allowing folding and
compact stacking of the diaper. It is also disclosed
20 therein that the auxiliary pads may be formed as
an integral unit. It has now been found that a
novel and particularly preferred method of forming
" a diaper with an entire integral pad is possible
with, at least in preferred embodiments, careful
25 control of the amount of absorbency of the front
half of the diaper and particularly the amount
' of absorbent in the high-absorbency area of the
center front panel.between the diaper's folds.
There is further provided a diaper having a middle
“'30'"back_panel of higher absorbency than the wings
(outer thirds) of either the back or front of the
diaper. Further, it has beeh found that the high-
absorbency area is suitable for use with an elastic
waist diaper for improVed performance. |
35 Viewed from one'broad aspect the'present invention
' provides a disposable garment comprising an impervious
backing material, a pervious body side liner, and
a one piece absorbent, wherein said absorbent is



35 Vi ewed from one broad aspect,the'present I nvention provides a
di sposabl e garnent conprising an inpervioug backing material:, a pervious
body side liner, and a one piece absorbent, wherein said absorbent is -4

- provi ded wi t b2,y ahaT hengly ﬁ%&?rsﬁn@%g %%Snf QNG 88{&' n Of sald

garnment and betmeen 55 and 7H§?ercent 0 ent “capacC
garment is in £HMNPARA¥OR IRk wpid marment apgdebepnesn ﬁtsndf th

invention will 7 élQ:é_iﬂfSCdﬁ bk t&’bd@ﬁ’b@ﬁt eéé\ﬁ%ftw b ERECHEPMENEO the
acconpanyi ng dramn gﬁiwqa é%we .i's a perspective view of an

enbodi nent of &ﬁm Q Eﬂﬁg £. Figure 1A .is -a perspective
vi ew of a disaper havmnmeﬂemﬂcﬁimenusucf tﬁegﬂneeﬁtienawmlannuwew of a

di sposabl e di arg)»:—ﬁr3 &%&é‘ﬂé@ s gureéj’hgﬁéie Jgggﬂrgsﬁ ss section

along line 3-3 |gure rspe V|e of a fol ded
di aper, Fi gur e the sacpqnmxeing/ad:rmosu By V@hlahpart i al and cross-section

on line 5-5 of the digRfird M H4W fspdetiv@Uvtef bE anPeaBodifdh

f a
di aper after the sides are folded, ellazlgure IS a perspect|ve V|em/o?
portion of a déb‘-ul%@gsﬂ‘???eblf%r {apenbsor bent pads of an 25 .enbodi nent,
Figure 8 ig0a perspe@igifre/i v 0¥ amép@@ti)veavpawabmafeliaglebul ki ng pads -

in which the d bulkln rot%; aJ e |$f ?ted in the area of greater
absor bency, Fi 85S¢ 2% t he absorbent ‘with 30 panel s of

absor bency |nd|catedFigure 2 1s a plan view of a disposable diaper
' according to an embodiment,
- 't Figure 3 is a cross-section along line 3-3 - U
15 of Figure 2, _
| - Figure 4 is a perspectivefviewiof a folded..
| diaper, ' _ |
| Figure 5 is a side elevational v1ew of a partial
‘and cross—section on line 5-5 of the diaper in Figure
20 4, -
Figure 6 is a plan view of a diaper after
" the sides are folded,
Figure 7 is a perspective view of a portion
of a debulking 1ine for the absorbent pads of an
25 embodiment. '

- Figure 8 is a perspective view of a portion o
of apparatus for debulking pads in which the debulking W/
rolls are’ indented in the area of greater absorbency,

' Figure 9 is a plan view of the absorbent with
30 panels of absorbency indicated.

' With reference to the drawings. the disposable
diaper shown in Figures 1 and 1A is in an unfolded
condition ready to be fitted to the wearer. The
disposable diaper is shown as having a main pad

35 assembly 2 and a pair or waist fastening tapes 4
and 6. As shown in the embodiments of Figures 1
and lA, the diaper also has leg elastic means 8 and
_10 as well as waist elastic 7 and 9 in Figure 1a.




Wth reference to the drawi ngs, the disposabl e diaper shown in Figures 1
and 1A-is in am unfol ded condition ready to be fitted to the wearer. " The
di sposabl e di aper is shown as having a main pad 35 assenbly 2 and a pair
or waist fastening tapes 4 and 6. -As shown in the embodinents of Figures 1
and 1A, e di aper also has leg elastic nmeans_8 and 10 as well as wai st

elastic 7~nd 9 in Figure 1A -5 As shomnsln Flgures 1 and %A thx
di aper has a | ongituding verse centerline X-
runni ng through the crot sec"?l on Q%%%ﬁrﬁ bn? QcItIBHE3 fromthe

rear section 5 IS tghel Qﬂ%ﬂkﬂdlﬁiircéuﬁnmiumg Yﬂpes ﬁh@nﬂrihg??Tgﬁomntln
d 1A gerere t to e fron
e o Jerfodt Wdﬁ; ed on ‘%‘#’e < CE"agye’EQs%‘l’':';1’3‘?| c neans

section 3 of the s wear er

per when it

8 and 10 conpri se(Hegr@er‘?st%ﬁ @%sﬁq‘??tl@‘?ﬁa&ié?ﬂa'# fl@@n@h@(r%alt aseetiom t he
out er cover shéet 512>£()rth}é1¢iiilaptq:r shath élﬂaé}{erf)fl}{ & g‘f to t ed bet ween
the cover sheet a t iner eet su stanfi.a ara
| ongi t udi nal cent %(r%le %Z’OVW 5 g'e él th extqnrded é%@ﬁ:’é’@o
Figures 2 and 3, ‘trle@dyr dor bef aﬂixaaheaioa:ro hafe o ot ke i i :ﬁhsp][ blegcyhar ea

t d th [ t enter. crotc 0 shown
by X Lo al i Ene ‘a'ltap% fa,(il,h &nng |oncn} t't%he it ent Gﬁ’dd The 20

by X-X to al nost .the edgé e front
front portion has eﬂﬁgﬁlﬁam’\ﬁeleglﬁt"daﬂ& m%wdtmrmmhsarab elrstic he

| Coat - somr ety peear e 1, GO WA, S IO JOIUE, g
I -absorbency atea an ormn e
egrgro? t he dla%eﬁh i ﬁ%apﬁ thsoddngito ethd 4 or hakhy @ind Rositioned n

use, The dlaper abeSWQQn khe wover sheeti andd the llihdr @Heed dubsthmPRdlly
Do parallel to the longitudinal centerline Y-Y of
the diaper.
- 15 - With reference to Figures 2 and 3, the front
' of the diaper has a thicker high absorbency area
40 centered in the ffont 3 and extending from the
center crotch fold shown by X-X to almost the edge
of the front portion of the absorbent pad. The
20 front portion has high basis weight and high-absorbency
' area 40 in the front center panel 43 of the diaper
and lower basis weight hence lower-absorbency areas
42 and 44, forming the less absorbent-containing
ears of the diaper which are lapped around the
o ' 25 'sides of the wearer in use. The diaper as shown
~ has waist elastic 46 in the front of the diaper
3, forming elasticized area 9. The back of the
garment has elastic 48 forming elasticized areas
7 when the diaper elastic is in relaxed condition.
30 It is noted that in Fiqure 2 the diaper is in extended
condition. The absorbency of the center panel
of the back of the diaper 50 is preferably generally
higher than the wings or ears 28 and. 30.
The wings or ear portions 42 and 44 in the
35 front and 45 and 47 in the back of the diaper have
less absorbency than the center back panel or the
center front panel. The center back panel 50 preferably



3, fornming elasticized area 9. The back of the garment has elastic 48
formng elasticized areas 7 when the diaper elastic is in rel axed
condition. 30 It is noted that in Figure 2 the diaper is in extended
condition. The absorbency of the center panel of the back of the diaper 50
is preferably generally higher than the wings or ears 28 and 30. The i ngs
or ear portions 42 and 44 inthe 35 front and 45 and 47 in the back#of the
diraper have | ess absorbency than the cent er~ fack panel or the center front

panel . The center -back panel 50 preferabl - -6- has |1 ess absorpency than
the front center -pasefless. abporbensy --Iq%r?ég the aéFcP’E't? CERLHPIRST ding | i nes
for the center paggl,s oné FoldAitles 25Thmd QN ear@atted A Bidimg 50 are
slightly wider thgn 5 third the w. dth of,. igB?r' % t he
proportion of abs&%&ﬁt%‘? gtphgat‘_"eernﬁ\@n‘qt%engcleéﬁ[%?éjpanel%a %P'a'ndeglb? bot h

 because the absor penteirs panefls A3 yandiSkare rekightly betdegcthar wi dth of
the absorbent b“ LNEniFsS tire w%t#%ﬁ%%%ﬂ%pe&.s BGhev&S then that in
ioff or “the absor S h

the m ddl e sec the diaper as t ent does not extend to the
edge of the di apepropprdigmefi ahgenRentnks @reates Ehg SPRteEctions or
panel s. IThe frogbaq,felgjq_gg_qdasrgo ,orbdﬂm__pgéca%g@s%we.cmg;@fbéﬁghiabsgrbency
15 panel 43, and"two wings or ears 24 and 26 The gar t gk 5 has
center back panel %G%F%at@i‘gﬁ%féﬁﬁ? ﬁl’h%nb.?ﬁ%u%f nﬁEQZ'ngﬁ 30. As
used herein, the lackhe dbsorsententinithe hmapsrd2ondd had5iandof®  on the
back of the rer, and Hhe JJOoNs O &304 t f8aie kbecpsht ben worn on
the front -of V\'ﬁ‘&e a?“g'rcthh%'l{gs?s@hnég{ e%oat%a{ﬁtﬂzé ﬁg -_jéébsor'b-enéy area 40 of
front panel. 43 haghe ddmpearasdihe Rbsorkent daeespotneEkRBIstRith
gradual ly raising¢he edge of the diaper. The diaper may be considered

as having six.Seétiéhs or panels. The front ¢f
the garment or diaper 3 has a center high absorbency *
15 pénei 43;:énthw§ wings or ears 24 and 26. The
| garment back 5 has center back panel 50 of-greater
_absorbency than the wings 28 and 30. As used herein,
the back of the gacﬁent.is the portion that is
worn_on.the'back;oﬁ_the_wea:er and the front of
. 20 the gafment is theiportion worn on the front of
' the wearer. It is noted that. the high-absorbency
_area.iOibf front panel 43 has a centered portion
54 of greatest thickness with gradually raising | |
- areas 56 and 58. _The:illustration of Figure 2 .\
'25 further shows the fold lines 25 and 27 that are
utilized to fold the ear portions of the diaper
24 and_26;¢vet:thei1ess_thick,Pottions.of the high-
absorbency atga 40,7_The back_ea::portions 28 and
30 also are foided simultaneously_at this time -
30 along the fold lines 25 and 27. L
 Figure 6 illustrates the diaper -after the
ears 24, 26, 28 and 30 have been folded. It is
noted that the diapef-tapes 4 and 6 are in their
ciosed.poptions when the diaper is folded. . Also
35 shown is the outline of the higher absorbent portion
40 of the diaper. '



areas 56 and 58. The illustration of Figure 2 25 further shows the fold
lines 25 and 27 that are utilized to fold the ear portions of the diaper 24
and 26 over the less thick portions of the high- absorbency area 40. The
back ear -portions 28 and 30 also are folded sinultaneously at this tinme 30
along th *iold lines 25 and 27. Figure 6 il Rustrates the diaper after the
ears 24, , 28 and 30 have been folded. It is noted that the diaper tapes
4 and 6 are in their cFDgedepoﬂtanﬁsSmmemusheaieamab compllededy Al so 35

h t he out fabLD g b p Q_of _t e di aper.
?7?m2|53res 4 angbgg??lﬁétﬁggg ?ﬁe £ a8PR?e ¥ %oﬁ g éangﬁF 2918 woul d be
fol ded for packafRngh elﬁ‘?ﬁé‘é?@ﬁsosébtveﬁulOilEwguteFﬁgute1§ seens seen

that the high-abgnabeey BigR-4Bsbsbeapt 8deh04bei3 Bl %Qab%BWBS” the
fo?ded sto?b ntPfort 6 S 9 eso as1 P ?nla conpact

package. ﬁg?éo Hw?ﬁ"F$€ﬁrg§iqeﬁnG 8°Fh§nﬁb§9F§éﬁPSn9ﬁber 50 is
fornmed on an ai redps 26 andt2hasoassi 86ePbRMI ANcan QﬁknﬁaEHSEQU'|d up of a

th t 43 where the
o or bt s’y AbIE IAbRE-REER £R Riah0Ze! hORhaPa Rhe saParhaNS

formed with a h|@ﬁm#eéb%Qrb%nﬁqrMQQnonhenmabgsfoiherabbatbhab BA after

| eavi ng t he fOrn?ﬁdéﬁ%ﬁtﬁ@ﬁ“@iléﬁiHésﬁﬁg Bﬁifda Pebk §h25§8é§ ?gpg#ﬁhng

70, a /2 conpress t
E?PELSfEIQE %% %Pgt1?0$ hearea ﬁ%nﬂflhbelﬁrPné Eaapér43TWQeternat|on

of air forned f|thenhiqhﬁuﬁ50fﬁewﬁrat@ﬂ 2#'E?EBEZE@EQEPnOW@h%BSEQE Erb S
Iyg'lgagzgf aﬁgcﬁgsék 0%%105%5 ﬁ%@é%’ﬁi&f med w1gI1 §igher absorbency
han the wings. The. absorbent 50 after leaving
~_ the former (not shown) is passed onto a belt where
15 debulking compression rolls 70 and 72 compress the *
material to provide it with more strength and to
debulkrit for easier handling in the diaper. The
formation of air formed fibrous panels of varying
thickness are known in the art. Typical of such
20 formation techniques are those of U.S. 4,005,957,
'U.S. 4,016,628 and U.S. 4,388,056. The formation
_ may be Qarriéd_out by any desired technique. It
 is noted that the roll 70 has an area 74 that is
. slightly indented in the area where the high-absorbency
25 material is located. This offset or indentation
. _is a relat1vely small deviation from the surface
level of the roll generally being only 0.1 inch
(0:25cm). The pile of fluff from the high-absorbency
aréa_is 2 inches (5.08cm) prior to compression.
30 Distance between the debulking rolls 70 and 72 is
0.15 inches (0.38cm)-in-£he offset areas and 0.05
inches (0.13cm) in the remainder of the rolls.
~ After compression the connected pieces of absorbent
.ate severed at lines 76, 78, and 80, and assembled
35 ipto'the diaper in a conventional manner. It is



may be carried out by any desired technique. "It is noted that the roll 70
has an area 74 that is slightly indented in the area where the :

hi gh- absorbency 25 nmaterial is |located. This offset or indentation is a
relatively small deviation-fromthe surface |evel of the roll general:ly
being only 0.1 inch (0.25cm). The pile of |l uff fromthe high- absorbe cy.
area is 2 inches (5.08cn) prior to conpreSS|on 30 Distance betweel#t he’

debul ki ng rollﬁozeaaeﬂaEZtha Qe§5ddyaa¥a(dhi%%yﬁhérra&maaﬁéf%ﬁe@feas and

0.05 inches (0.13cm .in the renmginder qf the roll ter conpression the
connected pi ecBEI8F %BsGPBRRLSSIONS OFc tlg Yo ™3y r% ot out afkeBo, and
assenbl ed 35 comprebsionajé€r the aaﬂbﬁseMntnﬂdrmeﬂwmn1t1a119Sin -8- noted

that the leg c y it her Ssion or they
may be cut gut Efa’l?t %ﬁa@ém@eggﬁon%&% Q%d gﬂno’trﬁégr rreoichPl n’r? tg Iy in the
shape of th® aﬁsersénulpadsussemeds|n1huqyna;ea excent nthat Ehestemis

illustrated exggBh1king ¥218°0'¢ ind0 90ldr% %}&%ﬁ With i Qadeg, Wi th a

cavity 94 that corresponds to the high-absorhb ency areas. The use oOf the

rol | that has Pfe Pﬁ&eﬁ?&?ﬁ&ﬁ@"i"sstﬁre’»fh@rr’gd! gk ﬁﬂ%‘%rﬁﬁ?ﬂﬁn

per;or mance. ?‘he dgat bfleheofrdlh,eﬁwatiegigan;tmfg 1Q{dhé‘rﬂﬁb git&ss bnlgéow t he r]?I I
surface is preferre t nc C e bes ion o
conpact fol ded ﬁFgﬁéfegn%°§ogéa§6§o 3&%@9’“‘ 'ﬁ?é" Nalfte be%%% rolls
90 and 92 16 ooﬁetharea§en$a&i©$S|nmh@a%ﬂttﬁanﬁelow«hhnmrollrnnrﬁaé@rnance
15 with the upslgedreeoeer ¢d w b. fia%rn*&frt DU ) EdE éﬂémtgé s@s good and

t he processing 1s nmuch sinpl er oes not need t e calibrated
closely with teempinetips; Rf compass diapexs and ig9qdtakaqrbency. \J-

Figure 9 the abher B¢BtaRte Pedwben fwel rr@msadu (Hmtgaba@rm area 140

in .areas is 0.05 inches (0.1l3cm). However, the. performance

15 with the uniform centered roll has been found to *
be almost as good and ‘the processing is much simpler
as the roll does hot need to be’ calibrated closely
with the" fluff being carried beneath it.
_ As is illustrated in- Figure 9 the absorbent
20 pad 150 having the’ highest-absorbency area 140 in'w
front center panel 143 is composed of the area of
greater absorbency 154 with~gradient-areas 156 and
158 blending into the lower-absorbent areas that
will be the ears 190 and 192 of the front, and also |
25 blending into the lesser absorbenCY'back portions . (_j
194, 196 and 198. The fold lines will be at areas
195 and 197, with the crotch fold along line X-X.
The back of pad 150 is made up of a higher absorbency
center panel area 194 and lower absorbency areas
30 196 -and 198.
The amount of the diaper: ‘absorbent in the
front half of the: garment is between 55 and 75 percent.
It is generally preferred that the high-absorbency
area, i.e. the front centre panel, has between 30
35 percent and 50 percent of the total absorbency of
the diaper. It is particularly preferred that the
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percent is in the center front panel .extra-absorbency

15 ‘area and 15 percent as the comhined total of the e

front wings. _ :
The integral pad with extra-absorbency area is
'suitable for use as the absorbent in a diaper that
. has no elastic, a diaper that has elastic legs, or
20 a diaper that has elastic legs and also an elasticized
" waist. It is particularly suitable for a diaper with
an elasticized waist and legs as it offers absorbency
in the front area for absorption of liquid that is
contained by the elastic waist when the wearers are
25 -sleeping on their stomachs.
_d The preferred material for the absorbent of the
~ garment is fluff that is divellicated wood pulp. Generally
it is preferred that the height or thickness of the
iarea of high absorbency be between .5 (1.27cm) and
30i'.8 inch (2.03cm) after debulking, with the ears of
| the front of the diaper and the back of the diaper
' having a height of .2 to .5 inch. (0.51 to 1.27cm).
It is quite surprisina that the extra absorbency can
be so effective with only the small .3 to .6 inch (0.76



~has no elastic, a diaper that has elastic legs, or 20 a diaper that has
elastic legs and also an elasticized waist. It is particularly suitable for
a diaper with an elasticized waist and legs as it offers absorbency in the
front area for absorption of liquid that is contained by the el astic_wai st
when the wearers are 25 sl eepi ng ‘on their pomachs. The preferred @;terlal
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Cenerally it isy ref %Egﬁ ?ri%%etrle%éee'iggthquqﬁé“ OEh h% &2 of high |

absor bency be be I-nch (. cm after debul ki ng,
with the ears oabsnébsnénwiesa H@ddlté&?ere% t#%@‘bffl{%‘: oFeIMERT havi ng
a hei ght of %Qnei Ia&eh-s (a&t%& debbIXANY. |Thd SLaRgére sizerdf fer énmds

the extra absor be ffectlv t h..onl e small. .3 to .6 inch
(0.76 t8°fié2§’ g &9 ﬁ%ﬁ so’eﬁ‘%/\e%ﬂa?% #1esser absor bent
W ngs and ths extra au‘her ﬂ.«eﬂgh‘hrmﬁ thenttdighsm cibsohency tarealcpithkimg.
The |arger oi7esflel CEREAECT MY Dl 1 Wend RO N ELn b 2nd aners, S

The I ength of t abso th center: front panel is.

general [y bet we8n59 im@jes HZ%&ﬁeéﬂ-’( A3 fF am) q yitterjhe, larger lengeh
| ength being ing %Ii?xgt qedlede HosaIHRRN ze éheaxwad;ﬁelanam pewbor n

di aper. The .preferred w.dth ,of .the 1 ext absor b ageg with the
center front pa%ee F’§W§’°5“tg mcﬁ’g'%e ‘ilwﬁ%@{r) ok Sever, it _
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diaper.- The high absorbency area preferably is
15 less than the’ width between the fpld lines in ‘order
to result in a compact folded dia er. The w1dth.
of the center panel is generall ween 4 and 5
inches (10.16 and 12.7 cm). The “total weight of
" absorbent develicated cellulose'a £ in a newborn.
20 size diaper generally is 30 grams dry weight._ The
" weight of" wood fluff absorbent a medium diaper
'typically is 45 grams ‘dry weigh _and the dry weight
in a toddler is typically 57 grams. As discussed
below, an equivalent amount of absorptive capacity _
25 could be achieved usina other materials ‘that would . O\
have a different dry weight of”absorptive material. '

The wood fluff may be formed by a vacuum on
a forming drum with vacuum of about 25 inches (63 Scm)
of water. The" screen on the forming drum is indented
30 to form the thicker areas where desired.' Depth
" of £luff in the extra absorbency area is generally
between 1 1/2 and 2 1/2 inches (3 81 and 6. 35cm)
prior to compaction. The depth in the other areas
prior to compreSSion by the debulking rolls is between




T licated cellulose fluff in a newborn 20 size diaper”’ _
nggtgfr; ?§V20 grans dry weight. The weight of wood fluff absorbent in a
medi um di aper typically is 45 grams dry weight and the dry weight in a o
toddler is typically 57 grams. As discussed bel ow, an eqU|vaIenthanDun S
absorpti X capaC|ty 25 could be achieved #élng other materials that mog
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Suge;gsz(r)[)ent b&Afy ARy diowen e lghitciaf wodimelp of Lisfesnbsaibent
materi al s are whave hn%ﬁhﬁhhethxckness pad but be provided in the
front center panel and to a lesser degree in the
15 rear center panel with superabsorbent material to
increase the absorbency in those areas wlthout the
absorbent being significantly thicker. Typical
of superabsorbent materials are water insoluble
- hydrocolloidal particles derived from Starches that
20 will swell but not dissolve when exposed to water.
Other superabsorbents are formed from hydrolyzed
cross-linked polyacrylates, polyacrylamides, polymers
of acrylic polymers and salta and copolymers thereof.
'While the term "weight of absorbent" and "amount
W, 25 of absorbency may be used as equivalents for the
- wood fiber absorbent, this is not true for super-
'_absorbent containing articles. The dry weight,
'and'liquid holding ability for superabsorbent contain-
ing materials are not equivalents when part of the
30 absorbency of the garment is the result of the super-
absorbent that absorbs a greater amount of liquid for
the same Ary weight than does wood fluff.
As illustrated above, the embodiments described
provide a desirable diaper with a high-absorbency
35 area that has an ease of formation, good appearance,
and folding properties. While specific embodiments



hydrocol | oi dal particles derived fromstarches that 20 will swell but not
di ssol.ve when exposed to water. O her superabsorbents are fornmed from .
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hi gh absorbency boserver user dpes, :not appear to be
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space. The di ap u%erl]% ess subj
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The diaper is | owridh hessty tin fQfren 2523 he . a‘b‘é%r%gﬂ ﬂa? be ‘EBide __ \,/
flat for conven1ent packaglng and storage w1thout

wastxng large volumes of. space. The d1aper 1s . .
15 less subject to leakage than prev1ous dlapers.
The d1aper 1s low in cost to form as the absorbent
'may be formed 1n a s1ngle step much as prev1ous
absorbent pads of. d1apers w1thout hrgh-absorptlon :
areas were formed.- _
.20 Thus, at least in preferred forms there is
'prov1ded an optlmum d1str1but1on of absorbent in
a dlsposable garment such that the absorbent will
be ut111zed effectlvely by the wearer but not provide
'a bulky garment. Futhermore there is provided _ QJ )
25 'a low cost method of forming a d1sposab1e garment ;
o havan a h1gh absorbency reg1on, and an absorbent
disposable garment that has m1n1mum 1eakage and

max:.mum use of absorbent. _



hay be formed in a single step mich as previous absorbent pads of diapers

w t hout hi gh-absorption areas were fornmed. 20 Thus, at least in
preferred forns there is provided an optimum di stribution of absorbent in a
di sposabl-e garment such that the absorbent will be utilized effectively by
the wearef but not provide a bulky garnent.,,Futhernore there is provided
25 a low™ost nethod of formng a disposabF% garnent having a high
absorbency region, and an absorbent di sposabl e garnent that has m ni num

| eakage. and maxi e of absorbent. -13- CLAIMs: 1. A disposable
gar ment conprisrggggﬁgrnpervious backi ng material, a pervious body side

l'iner, and a onelpi eceAaldslspbsable\l\/gerrﬁlielﬁtS@dﬁlﬁﬁ%qrn@e%. I nger,\{-Lio ed with a
a9

“hi'gh- absorbency gggi [ re_front ,portion of sa arment” and
bet ween 55 and 752p§?§gnﬂagFggﬁg'aBsBPE@ﬁ u@aﬁ&@WtfiSP HaeFarmddt ais in a
front half there8ne piece abgarhent,awhereing siaddladsorbenterigi n 65 percent
of the absorbentpgapagb8ywithi B hPg§nlLR f. 3. A.gar nent accordi ng
to claimi1 or 2 Eherﬁén sgid garng ? Egg F@?hgg Fﬁ?&ogi%%péngﬁ§t5? f ol ds,
the front of the*§SRheRPrELiPAgOE| Spdddganment Andnbetwerar 55amal and two
side ears, the baGkpéecegtdofi €8 aBsSrBef@Ck B &% n a t wo . si de
ears. 4. A-ga{geg% chgég'nﬁ %ﬁ g%ain? : wﬁg§eﬁﬁys§?dgégsgg58ﬁptis
arranged such tha 0 te Reht C3freq *absorbency of said absorbent is
in the front center panel of the garment. 5. A garnment according to
claim3 Qr 4 whezgein Qthgﬁmbﬂg)55%8§ginangozglgg&cEnahgie&gt%g absor bency

_ percent of the absorbent capacity is in the front

~ - half. -

3. A garment according to claim 1 or 2 wherein
said garment is divided into six panels by folds,
the front of the garment being divided into a front
center panel and two side ears, the back being
divided into a back center panel and two side ears.

4, A garment according to claim 3, wherein said
absorbent is arranged such that 30 to 50 percent

of the absorbency of said absorbent is in the front
center panel of the garment.

5. A garment according to claim 3 or 4 wherein
between 10 percent and 20 percent of total absorbency
is in the front ears of said garment either side

of said center front panel.

6. A garment according to claim 5 wherein each
of the four ears of the garment has between 5 and
up to ‘10 percent of the absorbency of said@ garment.

- 7. A garment according to any of claims 3 to
6 wherein between 20 and 30% of said absorbent
is in the center panel of the back of said garment.

—_—
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is in the front ears of said garnent either side of said center front

panel . 6. A gar nent accordlng to claim5 wherein each of 'the four ears
of the garnment has between 5 and up to 10 percent of the absorbency of said
garnent. 7. A garment according to any of clains 3 to 6 wherein between
20 and 30% of said absorbent is in the cepgec panel of the back of .s@aid

gar ment . -14- 8. A garnent according to any preceding cl-aim Eﬁereln

sai d absorbent gi s V\Dadghlrmfefnth&\ed&aﬁdﬂww hedoeEind . &lgtmand 2. 03cm
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~the renai nder bi—-.-tweled da27em. and 2.43om gin s8¥d QM@MMY he ears of

sai d garnent auq .~ said center front panel of between 0.76cm and 1.52 cm
10. A gar nent gccordlng to claim9 wherein said absorbent is forned as an
I nt egr al Ia§er of develicated 15 wood fluff that is conpressed to between

1.27cm and 2. 0ggm t hiaClgadmett @&&%ﬂxﬁjlﬁm%mb@tmﬂn%@mand 1.27cm

thick al ong the ed t r di d I 20

wherei n said hA o%ﬁv;e,tbiwmet&%?“ et ConbP ST ot T o
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created utiliz o any

precedi ng éDalsamﬁbc@m¢e§mﬁIQﬂQ; rhSﬁWQﬁﬁcﬁ1?§%maaF nyt$H230 of
bet ween 22. 86cigand 13. 97cn1and a mndth of between

10. A garment according to claim 9 wherein said
absorbent is forméd as an integral layer of develicated

15 wood fluff that is compressed to between l.27cm
and.2,03cm.thick along the centerline and between
0.5lcm and 1.27cm thick along the edges.

11. A garment according. to any preceding claim

20 wherein said high-absorbency region is formed by
compression of a pile of vacuum formed fluff 5.08cm
in height prior to compression.

12. A.garment according to any preceding claim
25 wherein said high absorbency region is created utilizing \_)'
superabsorbents. - : '

13. A garment according to'any preceding claim
wherein said high-absorbency region has a length

30 of between 22.86cm and 13.97cm and a width of between
10.16cm and 12. 7cm.

- 14, An absozbent_garment comprising an impervious
backing, a permeable body side lining and an absorbent
35 between said impervious backing and said body side
lining, said garment being divided into six panels

e
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10. 16cm and 12. 7cm 14.  An absorbent garment conprising an inpervious
backi ng, a pernmeable body side |lining and an absorbent 35 between said
P mper vi ous backi ng and said body side lining, said garnment being divided
into six panels -15- by folds, the front of the garnent being divided
into a frgnt center panel and two side eargsand the back of the garnent
bei ng di vided iBto a _back center panel and two side ears, the absorbent

being .5 arranged §G@ﬁsvh$hebétwa¢n055thmdgﬂfﬁeﬁt1H§iﬂgﬁgﬂvﬁ§§prbent
capacity of thejiaesoaberbniS ol ai r.qnt t he ment. 15. A gar nment
according to clgim ﬁé - V\hgrtefhp‘g%'lgapgﬁ'cgﬁg &9 ﬁg AT 531386k bent
capacity of the ggr fk P thesgramepgnbedng ¥ videdeintion as diadkback. 16.
An absorbent gacembércpanelsang 8Rol ERAkYeay 'bgﬁgiggsogbggéngﬁghg body

[ I Ki nd said

side lining and r bgt yeen said i npervious

body si de Iiﬁi n%epggpggggrs%n%gﬁgi ﬁaﬁﬁFePdgé-_Pﬁ§o7§ﬁxo§ar¢b95tpyaﬂo| ds, the

front of the ga?h%ﬂ!bﬁetnganaciﬂgdofntbeaabéaabeﬁﬁnﬁgriBaQEkga@goBWO si de
nt ; 5

ears, and the bggkeré éggﬂﬁﬁépent bei ng divided into a bac center
panel and two side ears, erein said back and front ears have between 20

and 40 percent of the absorbency of said garnment, said front center panel
has between 30 B8 50A pgaERént Odcddt&li AHSPLD of ,saj d_garmept and said
o 68 ETatn 14 wEeP LA E

back centerqga ! pas be en 25 20 and ercent of " rbency,
wher ei n betl\/\(’/ée&sa ?)'btf’ c%%ﬁ%dtqsabeﬁewbwgtﬁépaﬁw afsthéegaymenti n t he
front of the dikfhein s#ld fromararehi3nosercens R shpgMbagyherein bet veen
30 10 percent and 20 percent of total absorbency is in the ears on the

front of saidgfynent outside of said center front panel high-absorbency
reg on. « An absorbent garment comprising an impervious

bgcking, a permeable body side lining and an absorbent
15 yetween said impervious backing and said body side .
lining, said garment being divided into six panels
by folds, the front of the garment being divided
into a front center Panel and two side ears, and
_the_back of the_garment being divided ihto a back
20 center panel and two side ears, wherein saigd back-and
front ears have between 20 and 40 percent of the
absorbency of said garment, said front center panel
has between 30 and 50 percent of said absorbency
of said garment and saig back center panel has between
\\/ 25 20 and 30 Percent of.said.absorbency, wherein between

55 percent and 75 percent of the total absorbency
is in the front of the diaper.

| 17. A garment according tec claim 16 wherein between
30 10 percent and 20 percent of total absorbency is
in the ears on the front of said garment outside
of said center front Panel high-absorbency region.
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-16- 18. A garnment according to any clains-14 to 17 wherein said
absorbent is wood fluff .between 1.27cmand 2.03cmthick in said center
front - panel and between 0.51cmand 1.27cmthick in the remainder 5 of said
garnment with a height difference between the fluff in the ears of saird

garnment and said center front panel of between 0.76cmand 1.52cm 'gr A
gar nent accordlng to any of claims 14 to 18 wherein said front ®énter
panel has a | . bet Ngol3nd’eihind §4wkgt R7of between
10. 16cm and 1 qédgarmgﬁgagégﬁ?g § 98 §n9 o _an clains._14 to 15 19

wher ei n sald(uﬁEEnlﬂrsmidpaheorbenprl§e§°§ép§#Uf§b§§ﬁH€ﬁP 1327em A gar ment

according to -?§§Q§ngh$c@'“h“@ﬁi@'&eﬁ%é@ g2bARNpahelt and conpri ses an
‘el asticized 2

arment acgor an rrecgedi ng claim
wher ei n saldgﬁﬁtﬁﬁﬁnl% -alemapef l9g CEBt g gr%g é@%§P§ﬁflally as:
her ei nbef org d&éCééP&dgakﬁante&etanaeheeahhedafrmpmm g tve®n ngs.
the fluff in the ‘ears of said garment and said center

B front panel of hetween 0.76cm and 1. 52cm.

19. A garment according to anv of claims 14 to

10 18 wherein said front center panel has a’ 1ength
of between 22. 86cm and 13. 97cm and a w1dth of between
10.160m and 12.7cm. : B | U

- 20. A garment according to any of claims 14 to -
15 19 wherein said center front panel comprises super-'
absorbent. ' ' ' '

21.. A garment according to" any preceding claim
wherein said garment further comprises an elasticized
20 waist. ' ' '

22, A garment according to any preceding claim
wherein said garment is a diaper. ' '

25 23. A garment substantiallv as hereinbefore described \u/ '
with reference to the accompanying drawings._
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